Electron paramagnetic resonance (EPR) imaging in skin: biophysical and biochemical microscopy.
Electron paramagnetic resonance (EPR) is a spectroscopic technique that allows detection of paramagnetic compounds, e.g., free radicals, in skin, and is used for measuring skin membrane fluidity and polarity. EPR imaging is concerned with spatially resolved EPR spectroscopy. We studied EPR images at X-band frequency (9 GHz) in the skin biopsies of hairless mice. Our particular imaging technique utilized a modulated field gradient to obtain cross-sectional images perpendicular to the skin surface. Employing nitroxide free radicals, this approach allows analysis of skin biophysical and biochemical features at the micrometer resolution level. By spin labeling drugs, pharmacokinetic properties of the labeled compound can be monitored in skin. We suggest that EPR imaging has a broad application potential in dermatologic research. In comparison to other spatially visualizing techniques, such as nuclear magnetic resonance (NMR) imaging and ultrasound, EPR imaging has significant advantages, such as high spatial resolution and providing specific biochemical and biophysical information that cannot be obtained by other methods in skin.